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3DVW�&RPPHUFLDO�/RJJLQJ
DQG�3DUN�([SDQVLRQ

%HIRUH������PXFK�FRPPHUFLDO�ORJJLQJ�DQG
DVVRFLDWHG�URDG�EXLOGLQJ�ZHUH�GRQH�MXVW
XSVWUHDP�RI�WKH�SDUNV��0RUH�WKDQ��������DFUHV
������RI�WKH�5HGZRRG�&UHHN�ZDWHUVKHG�ZDV
ORJJHG�EHIRUH�WKH�H[SDQVLRQ�RI�5HGZRRG
1DWLRQDO�3DUN�LQ�������,Q�WLPEHU�KDUYHVW�DUHDV�
URDG�QHWZRUNV�DUH�WKH�SULPDU\�VRXUFH�RI�HURVLRQ�
7KHUH�ZHUH�����PLOHV�RI�DEDQGRQHG�ORJJLQJ
URDGV�DQG�������PLOHV�RI�VNLG�URDGV�LQ�WKHVH
FXWRYHU�DUHDV��VHH�WKH�5RDGV�LQ�5HGZRRG�&UHHN
%DVLQ�PDS���7KH������SDUN�H[SDQVLRQ��3/����
�����FDPH�DERXW�EHFDXVH�RI�WKLV�H[WHQVLYH
ORJJLQJ��7KH�ORJJLQJ�URDGV�DQG�SRVW�ORJJLQJ
H[SRVHG�VORSHV�ZHUH�SURQH�WR�HURVLRQ��DQG�RYHU
WLPH�PDVVLYH�DPRXQWV�RI�WKH�HURGHG�VHGLPHQW
ZDVKHG�LQWR�5HGZRRG�&UHHN�DQG�LWV�WULEXWDULHV
LQ�WKH�QDWLRQDO�SDUN��VHH�QH[W�VXEKHDGLQJ�RQ
¦3DVW�/RJJLQJ�LQ�2OG�*URZWK§�IRU�GHWDLOV�RQ
SUHYLRXV�ORJJLQJ�WHFKQLTXHV��

7KH�LQFUHDVHG�VHGLPHQW�FDXVHG�WKH�ZDWHU�LQ�WKH
FUHHNV�DQG�WULEXWDULHV�WR�ULVH��HURGLQJ�WKH
VWUHDPEDQNV�DQG�VWUHDP�FKDQQHO�¥�FDUU\LQJ
DZD\�VRLO�WKDW�VKDOORZ�URRWHG�VWUHDPVLGH
UHGZRRGV�QHHGHG�WR�NHHS�WKHP�XSULJKW��7KH
UHGZRRGV�ZHUH�EHLQJ�GLUHFWO\�LPSDFWHG�DQG
WKUHDWHQHG�E\�XSVWUHDP�ORJJLQJ�RXWVLGH�WKH�SDUN�
DQG�LQ�WKH�HDUO\�����V�HQYLURQPHQWDOLVWV�ZHUH
DODUPHG�DW�WKH�ODUJH�WUHHV�WKDW�ZHUH�IDOOLQJ
EHFDXVH�RI�WKH�XQGHUPLQLQJ�HURVLRQ��7KH�����
H[SDQVLRQ��DERXW��������DFUHV��LQFUHDVHG�WKH
DPRXQW�RI�IHGHUDO�QDWLRQDO�SDUN�ODQG�DORQJ�WKH
5HGZRRG�&UHHN�FRUULGRU��SURWHFWLQJ�PRUH�ODQGV
QHDU�WKH�FUHHN�DQG�LWV�WULEXWDULHV�IURP�ORJJLQJ�
DQG�LQFOXGHG�PRUH�ODQG�XSVORSH�ZLWKLQ�WKH
QDWLRQDO�SDUN�VR�WKDW�LW�DOVR�ZRXOG�EH�SURWHFWHG
IURP�ORJJLQJ��7KH�DGGLWLRQDO�ODQGV�LQ�WKLV
H[SDQVLRQ�DUHD�ZHUH�ORJJHG��FXWRYHU��ODQGV�WKDW
ZRXOG�UHTXLUH�H[WHQVLYH�DQG�H[SHQVLYH�UHKDELOL�
WDWLRQ��D�VLWXDWLRQ�WKDW�ZDV�XQFRPPRQ�IRU
QDWLRQDO�SDUN�V\VWHP�ODQGV�

7KH�LQLWLDO�ZDWHUVKHG�UHVWRUDWLRQ��UHKDELOLWDWLRQ�
SURJUDP�LQ�WKH�����V�LQ�WKH�QDWLRQDO�SDUN
IRFXVHG�RQ�HURVLRQ�FRQWURO�HIIRUWV�WKURXJK�URDG
UHPRYDO�DQG�UHPRYLQJ�ILOO�IURP�VWUHDPV��DQG
����PLOHV�RI�URDGV�KDYH�EHHQ�UHPRYHG�ZLWK
WKHVH�WHFKQLTXHV��2YHU�WLPH��DVVHVVPHQW�RI�WKH
UHVWRUDWLRQ�PHWKRGV�KDV�UHVXOWHG�LQ�LPSURYHG
WUHDWPHQWV��7KH�HPSKDVLV�LV�QRZ�RQ�ZDWHUVKHG
UHVWRUDWLRQ�UDWKHU�WKDQ�MXVW�URDG�UHPRYDO��7KH
UHVWRUDWLRQ�JRDO�LV�WR�UHVWRUH�ZDWHUVKHGV�WR
FRQGLWLRQV�WKDW�ZRXOG�KDYH�H[LVWHG�EHIRUH
ORJJLQJ�RFFXUUHG��)RU�PRUH�LQIRUPDWLRQ�SOHDVH
VHH�WKH�GLVFXVVLRQ�RI�HURVLRQ�LQ�WKH�¦1DWXUDO
5HVRXUFHV§�FKDSWHU�RI�WKH�¦$IIHFWHG
(QYLURQPHQW�§

+RZ�'RHV�/RJJLQJ�RXWVLGH�WKH�3DUNV

$IIHFW�7UHHV�LQVLGH�WKH�3DUNV��0LOHV�$ZD\

(URVLRQ��D�QDWXUDO�SURFHVV��LV�\LHOGLQJ�XQQDWXUDO
DPRXQWV�RI�VHGLPHQW�LQWR�VWUHDPV�EHFDXVH�RI
WLPEHU�KDUYHVWLQJ�LQ�WKH�DUHD�RI�5HGZRRG�1DWLRQDO
DQG�6WDWH�3DUNV��/RJJHG�ODQG�QR�ORQJHU�KDV�WKH
EUXVK�FRYHU�DQG�FDQRS\�RI�WUHHV�WR�SURWHFW�WKH�VRLO
IURP�HURGLQJ��$OVR��URDGV�EXLOW�WR�WUDQVSRUW�WKH
KDUYHVWHG�WUHHV�DUH�SURQH�WR�HURVLRQ�EHFDXVH�WKH
YHJHWDWLRQ�KDV�EHHQ�UHPRYHG��VHH�JORVVDU\�HQWU\
¦/RJJLQJ�LQ�2OG�*URZWK§�IRU�GHWDLOV�RQ�SDVW
ORJJLQJ�WHFKQLTXHV���7KURXJK�WLPH��WKH�VHGLPHQW
HURGLQJ�IURP�WKH�VORSHV�DQG�URDGV�ZDVKHV�LQWR
FUHHNV�DQG�WULEXWDULHV�DQG�PRYHV�GRZQVWUHDP�
VRPHWLPHV�LQ�KXJH�DPRXQWV��6HGLPHQW�ILOOV�WKH
VWUHDP�FKDQQHOV�DQG�WKH\�EHFRPH�VKDOORZHU�DQG
ZLGHU��7UHHV�WKDW�ZHUH�JURZLQJ�QHDU�RU�RQ�WKH
EDQNV�¥�VWUHDPVLGH�HQYLURQPHQWV�DUH�WKH�SODFHV
UHGZRRGV�SUHIHU�DQG�ZKHUH�WKH\�JURZ��WKH�EHVW
DQG�WKH�WDOOHVW�¥��DUH�QRZ�FORVHU�WR�WKH�EDQNV�RU
HYHQ�LQ�WKH�ZDWHU��7KH�VRLO�DURXQG�DQG�XQGHU�WKH
UHODWLYHO\�VKDOORZ�UHGZRRG�URRWV�HURGHV��HVSHFLDO�
O\�GXULQJ�VWRUPV�ZKHQ�WKH�ZDWHU�EHFRPHV�KLJKHU
DQG�IDVWHU��7KH�ZLQG�FDQ�PRUH�HDVLO\�WRSSOH�WKH
WUHHV�

$QRWKHU�DVSHFW�RI�WKH�SUREOHP�LV�WKDW�WUHH�URRWV
PXVW�KDYH�DPSOH�R[\JHQ�IRU�VXUYLYDO��6HGLPHQW
GHSRVLWHG�XSVWUHDP�UDLVHV�WKH�FKDQQHO�EHG�DQG
WKXV�WKH�ZDWHU�WDEOH�DQG�GURZQV�WKH�URRWV�
6WUHDPVLGH�UHGZRRGV�DQG�'RXJODV�ILU�FDQQRW
VXUYLYH�
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3DVW�/RJJLQJ�LQ�2OG�*URZWK

2OG�JURZWK�UHGZRRG�LV�VLJQLILFDQWO\�ODUJHU�DQG
KHDYLHU�WKDQ�RWKHU�FRPPHUFLDO�WLPEHU�VSHFLHV�
DQG�LW�UHTXLUHV�ELJJHU�\DUGLQJ��PRYLQJ�RI�WUHHV
IURP�WKH�SRLQW�RI�IHOOLQJ�WR�D�ODQGLQJ�ZKHUH
IHOOHG�WUHHV�DUH�FRQFHQWUDWHG�EHIRUH�ORDGLQJ�RQ
WUXFNV�IRU�WUDQVSRUW�WR�PDUNHW��DQG�KDXOLQJ
HTXLSPHQW��7KH�UHVXOW�LV�ODUJH�VFDOH�ODQG
GLVWXUEDQFH��$W�WKH�WLPH�ZKHQ�PXFK�RI�ZKDW�LV
QRZ�WKH�QDWLRQDO�SDUN�ZDV�KDUYHVWHG��ROG�JURZWK
WLPEHU�ZDV�VWLOO�DEXQGDQW��DQG�PXFK�RI�WKH
ORZHU�TXDOLW\�RU�OHVV�PDUNHWDEOH�ZRRG�ZDV�OHIW
ZKHUH�LW�IHOO��XVHG�WR�FXVKLRQ�WKH�IDOO�RI�RWKHU
UHGZRRGV�RU�WR�FRQVWUXFW�VWUHDP�FURVVLQJV��LQ
SODFH�RI�FXOYHUWV��6RPH�RI�WKHVH�SUDFWLFHV�DUH
QRW�DOORZHG�XQGHU�WRGD\©V�WLPEHU�KDUYHVW�UXOHV�

7KH�ORJJLQJ�KDXO�URDGV�LQ�WKH�SDUNV�DUH���¤��
IHHW�ZLGH��FORVHO\�VSDFHG�FXW�DQG�ILOO�URDGV�
PDQ\�DUH�ZHOO�DUPRUHG�ZLWK�JUDYHO�RU�FUXVKHG
URFN��7KH\�ZHUH�FRPPRQO\�XVHG�E\�¦RII
KLJKZD\§�WUXFNV��ZKLFK�FDUULHG�PXFK�ODUJHU
ORDGV�WKDQ�WKRVH�DOORZHG�RQ�SXEOLF�URDGV��7R
PLQLPL]H�\DUGLQJ�GLVWDQFHV��ODUJH�ODQGLQJV
���¤����IHHW�ZLGH�DQG�ORQJ��WKDW�ZHUH�XVHG�WR
VWRFNSLOH�DQG�ORDG�ORJV�RQWR�WUXFNV�ZHUH
IUHTXHQWO\�VSDFHG�DORQJ�WKH�KDXO�URDGV��0DQ\�RI
WKH�GUDLQDJH�VWUXFWXUHV�LQVWDOOHG�DORQJ�WKHVH�ROG
KDXO�URDGV�ZRXOG�QRW�EH�DOORZHG�WRGD\��0RVW�RI
WKH�ODUJHU�VWUHDPV�KDG�FXOYHUWV��EXW�RIWHQ�WKHUH
ZHUH�ORJV��RWKHU�ZRRG\�GHEULV��DQG�ILOO�SODFHG�LQ
WKH�FKDQQHO�EHQHDWK�WKH�FXOYHUW�WR�UHGXFH�WKH
OHQJWK�RI�FXOYHUW�QHHGHG��0DQ\�FXOYHUWV�DUH
XQGHUVL]HG�IRU�D����\HDU�UHWXUQ�LQWHUYDO�VWRUP�
6RPH�VWUHDP�FURVVLQJV��NQRZQ�DV�+XPEROGW
FURVVLQJV��ZHUH�FRQVWUXFWHG�RI�ORJV�DQG�ILOO�
VRPH�KDG�QR�GUDLQDJH�VWUXFWXUHV�DW�DOO��0RVW
URDGV�ZHUH�FRQVWUXFWHG�ZLWK�LQ�ERDUG�GLWFKHV
�GLWFKHV�RQ�WKH�FXW�VLGH�RI�WKH�URDG��UDWKHU�WKDQ
RQ�WKH�RXWVLGH�HGJH��WR�FDUU\�LQWHUFHSWHG
KLOOVORSH�UXQRII�WR�D�FXOYHUW��

,Q�WUDFWRU�\DUGHG�DUHDV��FUDZOHU�WUDFWRUV�ZHUH
XVHG�WR�SXOO�WKH�ORJV�RI�WKH�LQGLYLGXDO�WUHHV�WR
WKH�ODQGLQJV�RQ�WKH�KDXO�URDGV��WKH�URXWHV�WKH\
FDUYHG�E\�FXWWLQJ�DQG�ILOOLQJ�DUH�NQRZQ�DV�VNLG
URDGV��:KHUH�D�URXWH�ZDV�XVHG�UHSHDWHGO\��RU
HYHQ�MXVW�RQFH�ZLWK�VHYHUDO�ROG�JURZWK�ORJV
GUDJJLQJ�EHKLQG�WKH�FUDZOHU�WUDFWRU��WKH�VNLG
URDGV�FRXOG�EHFRPH�DV�ZLGH�DV�WKH�VPDOOHU�KDXO
URDGV��:KHUH�VWUHDPV�QHHGHG�WR�EH�FURVVHG�

W\SLFDOO\�ORJV�DQG�RWKHU�ZRRG\�GHEULV�ZHUH
SODFHG�LQ�WKH�FKDQQHO��DQG�WKHQ�VRLO�ZDV�SXVKHG
LQ�RQ�WRS��FUHDWLQJ�D�+XPEROGW�FURVVLQJ��

/D\RXWV��EHGV�RQWR�ZKLFK�WUHHV�DUH�IHOOHG��DUH
XQLTXH�WR�ROG�JURZWK�UHGZRRG�ORJJLQJ��2OG�
JURZWK�UHGZRRG�WUHHV�DUH�YHU\�EULWWOH�DQG��WR
PLQLPL]H�EUHDNDJH�GXULQJ�IDOOLQJ��OD\RXWV�DUH
FRQVWUXFWHG�IRU�DV�PDQ\�WUHHV�DV�SRVVLEOH�
%HIRUH�SRZHUIXO�EXOOGR]HUV�ZHUH�GHYHORSHG�LQ
WKH�ODWH�����V��RU�LQ�FDEOH�\DUGHG�DUHDV��WKHVH
EHGV�ZHUH�PDGH�RI�RWKHU�OHVV�YDOXDEOH�WUHHV�
'XULQJ�WKH�SHULRG�ZKHQ�PRVW�RI�WKH�SDUNODQGV
ZHUH�ORJJHG��WUDFWRU�\DUGLQJ�SUHGRPLQDWHG�DQG�
LQ�WKRVH�DUHDV��EXOOGR]HUV�ZHUH�XVHG�WR�FUHDWH
WKH�OD\RXWV��7KH\�ZHUH�FXW�LQWR�WKH�KLOOVORSHV�
OLNH�D�URDG��LQ�ZKDWHYHU�GLUHFWLRQ�ZDV�PRVW
IDYRUDEOH�IRU�IHOOLQJ�WKH�WUHH��7KH\�DUH�W\SLFDOO\
WKH�ZLGWK�RI�D�ODUJH�EXOOGR]HU©V�EODGH��a���IHHW�
DQG�WKH�OHQJWK�RI�WKH�WUHH
V�KHLJKW������WR�����
IHHW��DQG�WKH\�KDYH�D�VWUDLJKW��HYHQ�JUDGH�

:KHUH�FRQYHQLHQW��OD\RXWV�PLJKW�EH�ODWHU�XVHG
DV�URDGV��DQG�URDGV�ZHUH�VRPHWLPHV�PDGH�LQWR
OD\RXWV��RQO\�WR�EH�XVHG�DV�D�VNLG�URDG�DJDLQ��,W
LV�RIWHQ�GLIILFXOW�WR�GLVWLQJXLVK�EHWZHHQ�WKH�WZR�
DV�ZHOO�DV�LW�LV�WR�GLVWLQJXLVK�EHWZHHQ�KDXO�DQG
VNLG�URDGV��7KHUH�DUH�QR�FRQVLVWHQW�GLVWLQFWLRQV
EHWZHHQ�WKH�YDULRXV�XVHV�RI�WKH�URDGV�KLOOVORSH
FXWV�WKDW�FDQ�EH�PDGH�VLPSO\�LQ�WHUPV�RI�WKHLU
ZLGWK��+RZHYHU��WKH\�DOO�GLVUXSW�WKH�QDWXUDO
GUDLQDJH�QHWZRUN�

$V�D�FRQVHTXHQFH�RI�WKH�LPPHQVH�VL]H�DQG
ZHLJKW�RI�WKH�UHGZRRG�WLPEHU�DQG�WKH�HTXLSPHQW
XVHG�WR�UHPRYH�LW��WKHUH�KDV�EHHQ�D�ODUJH�DPRXQW
RI�JURXQG�GLVWXUEDQFH�RQ�WKH�SDUNV©�ORJJHG
ODQGV��HVSHFLDOO\�LQ�WKRVH�DUHDV�WKDW�ZHUH�WUDFWRU�
\DUGHG��*URXQG�GLVWXUEDQFH�WR�WKH�KLOOVORSHV
IURP�FDEOH�\DUGLQJ�LV�VLJQLILFDQWO\�OHVV�EHFDXVH
EXOOGR]HUV�ZHUH�QRW�XVHG�WR�FXW�OD\RXWV�DQG�VNLG
URDGV�DQG�GUDJ�RXW�WKH�ORJV��,QVWHDG��D�FDEOH
V\VWHP�ZDV�VHW�XS�DW�WKH�ODQGLQJV��WKH�IDOO�RI�WKH
WUHH�ZDV�FXVKLRQHG�E\�RWKHU�WUHHV�RU�XSKLOO
IDOOLQJ��DQG�WKHQ�WKH�ORJV�ZHUH�GUDJJHG�WR�WKH
ODQGLQJV�XVLQJ�WKH�FDEOHV��%HFDXVH�PRVW�RI�WKH
SDUNV©�ORJJHG�ODQGV�ZHUH�WUDFWRU�\DUGHG�FOHDU�
FXWV��WKH�GHJUHH�RI�GLVWXUEDQFH�LV�PXFK�JUHDWHU
WKDQ�ZRXOG�EH�IRXQG�LQ�FDEOH�\DUGHG�DUHDV�
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$�VHSDUDWH�SDUN�SURWHFWLRQ�]RQH��33=���D�]RQH�RI
DERXW��������DFUHV�RI�SULYDWH�ODQG�LPPHGLDWHO\
XSVWUHDP�DQG�XSVORSH�IURP�WKH�QDWLRQDO�SDUN
ERXQGDU\��ZDV�DOVR�HVWDEOLVKHG�DV�SDUW�RI�WKH
�����H[SDQVLRQ�RI�WKH�SDUN��3/����������:LWKLQ
WKLV�]RQH��5163�VWDII�KDYH�JUHDWHU�DXWKRULW\�WR
SURWHFW�WKH�SDUN�IURP�WKH�GDPDJLQJ�HIIHFWV�RI
DYRLGDEOH�HURVLRQ�GXH�WR�WLPEHU�KDUYHVW�DQG
RWKHU�ODQG�XVHV��:KHQ�&RQJUHVV�HVWDEOLVKHG�WKLV
]RQH��LW�JXDUDQWHHG�WKDW�WKH�5163�VWDII�ZRXOG
KDYH�DFFHVV�LQWR�WKDW�SULYDWH�ODQG�VR�DV�WR
SURWHFW�WKH�SDUN��5163�VWDII�KDV�PRUH�UHYLHZ
DXWKRULW\�RYHU�SODQV�IRU�WLPEHU�KDUYHVW�LQ�WKDW
]RQH�WKDQ�LQ�DUHDV�XSVWUHDP�IURP�WKH�SDUN
SURWHFWLRQ�]RQH��)RU�H[DPSOH��5163�VWDII�DUH
DOZD\V�LQYLWHG�WR�SUHKDUYHVW�LQVSHFWLRQV�RQ�33=
ODQGV��KRZHYHU��RQ�WKH�SULYDWH�ODQG�IDUWKHU
XSVWUHDP�5163�VWDII�PXVW�REWDLQ�ODQGRZQHU
SHUPLVVLRQ�WR�DWWHQG�SUHKDUYHVW�LQVSHFWLRQV�


